Origin of the giant thermal enhancement of the Er3+ ion's 4I9/2-4I15/2 photoluminescence.
The Er3+ ion's 4I9/2-4I15/2 emission spectrum, which was rarely reported before, was successfully observed in the as-prepared scheelite-structured CaWO4:Yb3+,Er3+ phosphors, upon excitation at 980 nm. This photoluminescence, peaking at ca. 800 nm, was found to undergo a monotonous and giant enhancement with increasing the temperature from 333 to 813 K. Its dependence on pump power revealed that this emission spectrum was from one-photon pumping mechanism. Together with the analysis on luminescence intensity ratio thermometry, it was confirmed that the giant enhancement of the 800 nm emission spectrum was most likely to come from the adjacent lower 4I11/2 state via a thermally coupled way.